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Amendments to the Claims 

This Listing of Claims replaces ail prior versions, and listings, of claims in this 
application. 

1-429 (Cancelled). 

430. (Currently Amended) An electrophoresis apparatus, comprising: 
a transport passage; 

a first separation passage overlapping and intersecting the transport passage at 
a first intersection; 

the first intersection having a first staggered configuration which includes a first 
elongated concentration area; 

a first analyte concentrator containing at least one first immobilized affinity ligand 
in the first elongated concentration area to concentrate a first analyte of interest from a 
sample introduced into the transport passage; 

a second separation passage overlapping and intersecting the transport passage 
at a second intersection spaced downstream from the first intersection; 

the second intersection having a second staggered configuration which includes 
a second elongated concentration area; 

a second analyte concentrator containing at least one second immobilized affinity 
ligand in the second elongated concentration area to concentrate a second analyte of 
interest from the sample introduced into the transport passage; 

analyte detector means for identifying and characterizing the first and second 
analytes of interest conveyed thereto from the first and second analyte concentrators, 
respectively; and 

va l ve controlling means for controlling flow of the sample in the transport 
passage and past the first and second intersections and for controlling flow of buffer 
fluid through the first and second separation passages and conveyed by electrophoresis 
migration, pressure or a combination of electrophoresis migration and pressure to the 
analyte detector means. 
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431. (Previously Presented) The electrophoresis apparatus of claim 430 wherein the 
first analyte concentrator includes a matrix assembly having a surface to which the first 
immobilized affinity ligand is bound. 

432. (Previously Presented) The electrophoresis apparatus of claim 431 wherein the 
matrix assembly includes a plurality of microstructures. 

433. (Currently Amended) The electrophoresis apparatus of claim 431 wherein the 
matrix assembly is free-floating, and the first analyte concentrator retains the free- 
floating matrix assembly free - f l oating and non intorconnoctod by pressure-resistant 
porous end walls or frits disposed in the transport passage and the first separation 
passage. 

434. (Currently Amended) The electrophoresis apparatus of claim 431 wherein the 
matrix assembly includes a fixed architecture defined by beaded microstructures 
interconnected to each other and to an inner wall of the first s e p a rat i on - passag e 
elongated concentration area . 

435. (Previously Presented) The electrophoresis apparatus of claim 431 wherein the 
matrix assembly includes a fixed architecture fabricated from polymeric microstructures 
interconnected to each other and to the first elongated concentration area. 

436. (Currently Amended) The electrophoresis apparatus of claim 430 further 
comprising an auxiliary passage through which a cleaning buff e r solution and a 
separation buffer can be introduced into the first separation passage downstream of the 
first analyte concentrator. 

437. (Currently Amended) The electrophoresis apparatus of claim 436 wherein the 
auxiliary passage dof i nos is an electrolyte-provider and cleaning solution-provider 
passage. 

438. (Currently Amended) The electrophoresis apparatus of claim 430 further 
comprising an auxiliary passage coupled to the second separation passage 
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downstream of the second analyte capi ll ary concentrator to provide a buffer fluids 
including a cleaning solution and a separation buffer, to the second separation passage 
away from the second analyte concentrator. 

439. (Currently Amended) The electrophoresis apparatus of claim 438 wherein the 
aux i l i ary passage i s contro ll ed by the valve controlling means controls flow in the 
auxiliary passage . 

440. (Previously Presented) The electrophoresis apparatus of claim 430 further 
comprising an auxiliary analyte concentrator on the first separation passage and 
downstream of the first analyte concentrator, the auxiliary analyte concentrator having 
at least one affinity ligand capable of retaining chromophores to bind the first analyte of 
interest released from the first analyte concentrator to improve the sensitivity and 
selectivity of the first analyte of interest. 

441. (Previously Presented) The electrophoresis apparatus of claim 430 wherein the 
first separation passage is filled with an electrically conductive fluid. 

442. (Previously Presented) The electrophoresis apparatus of claim 430 wherein the 
first separation passage is filled with a gel matrix and an electrically conductive fluid. 

443. (Currently Amended) The electrophoresis apparatus of claim 430 wherein the 
f i rst separat i on passage i s fi ll ed w i th carrier ampho l ytes and oth e r ch e m i ca l s or 
add i tiv e s to i mprove reso l ution and s e nsit i v i ty and to s e parat e e lut e d ana l yt e s sample 
has a plurality of proteins with different isoelectric point levels, which are further 
separated through the separation passages by at least one mode of capillary 
electrophoresis after being subjected to isoelectric focusing in the transport passage . 

444. (Previously Presented) The electrophoresis apparatus of claim 430 wherein at 
least one of the first and/or second immobilized affinity ligands is capable of performing 
at least one chemical or biochemical reaction. 
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445. (Currently Amended) The electrophoresis apparatus of claim 444 wherein the at 
least one chemical or biochemical reaction includes peptide synthesis, nucleic acid 
synthesis, or an enzymatic reaction. 

446. (Currently Amended) The electrophoresis apparatus of claim 430 wherein at 
least one of the analyte concentrators has an encapsulated cellular or subcellular 
structure for drug m e tabol i sm stud ie s . 

447. (Currently Amended) The electrophoresis apparatus of claim 446 wherein the 
encapsulated cellular or subcellular structure is adapted for drug metabolism studies 
and/or for e nt i t - y 4 d en t i f iGa t i Qn - pu fp o s& s -ide nt i fy i ng - un i qu e ch e m i e al s - s e er e t e d - or form ed 
by tho encapsu l ated ce ll u l ar or subce ll ular structuro metabolic pathway studies . 

448. (Currently Amended) The electrophoresis apparatus of claim 430 wherein at 
least one of the analyte concentrators has an acoustic micromixing system pos i tion e d 

449. (Currently Amended) The electrophoresis apparatus of claim 430 wherein at 
least one of the analyte concentrators has a microwave pulse system posit i on e d 
oxtorno l ly . 

450. (Previously Presented) The electrophoresis apparatus of claim 430 wherein the 
first immobilized affinity ligand is covalently bound to a matrix assembly of the first 
analyte concentrator. 

451. (Currently Amended) The electrophoresis apparatus of claim 430 further 
comprising separation buffer fluid means for providing a separation buffer fluid to the 
first separation passage and downstream of the first analyte concentrator and to the 
second separation passage and downstream of the second analyte concentrator. 

452. (Currently Amended) The electrophoresis apparatus of claim 451 wherein the 
v al v e controlling means controls the operation of the separation buffer fluid means. 
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453. (Previously Presented) The electrophoresis apparatus of claim 451 wherein the 
separation buffer fluid contains at least one salt. 

454. (Currently Amended) The electrophoresis apparatus of claim 451 wherein the 
separation buffer fluid includes an organic solvent, or a mixture of organic solvents [[or]] 
and additives. 

455. (Currently Amended) The electrophoresis apparatus of claim 430 wherein the 
valve controlling means controls the op e rat i on of the samp l e i ntroduct i on, one or mor e 
chromophor i e substanc e s r on e- or - m o f e flow of cleaning buffers a nd/or -a- number of and 
separation buffer moans buffers in the separation passages . 

456. (Previously Presented) The electrophoresis apparatus of claim 430 further 
comprising a first electrolyte-provider passage in fluid communication with the first 
separation passage downstream of the first analyte concentrator and a second 
electrolyte-provider passage in fluid communication with the second separation passage 
downstream of the second analyte concentrator. 

457. (Previously Presented) The electrophoresis apparatus of claim 430 wherein the 
analyte detector means is an ultraviolet detector system. 

458. (Previously Presented) The electrophoresis apparatus of claim 430 wherein the 
analyte detector means is a fluorescence or laser-induced fluorescence detector 
system. 

459. (Previously Presented) The electrophoresis apparatus of claim 430 wherein the 
analyte detector means is a conductivity, electrochemical, radioactive, mass 
spectrometer, circular diochroism or nuclear magnetic resonance detector system. 

460. (Previously Presented) The electrophoresis apparatus of claim 430 wherein the 
analyte detector means includes a combination of several detectors used 
simultaneously. 
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461. (Previously Presented) The electrophoresis apparatus of claim 430 wherein the 
first and second separation passages merge into a single exit output passage. 

462. (Currently Amended) The electrophoresis apparatus of claim 461 wherein the 
va l vo controlling means controls, at the merging of the first and second separation 
passages, sequential fluid flow from the first and second separation passages to the exit 
output passage. 

463. (Previously Presented) The electrophoresis apparatus of claim 430 further 
comprising an exit outlet passage into which the first and second separation passages 
flow and at a detection zone of the analyte detector means. 

464. (Currently Amended) The electrophoresis apparatus of claim 463 wherein the 
valve controlling means controls the sequential fluid flow of the first and second 
separation passages to the detection zone. 

465. (Currently Amended) The electrophoresis apparatus of claim 463 whoroin the 
ox i t out l et passag e flows into a cont ai ner having an el ectro l yt e so l ut i on and further 
comprising a grounding electrode at an outlet end of the exit outlet passage . 

466. (Currently Amended) The electrophoresis apparatus of claim 465 wherein the 
container funct i ons as a was t o conta i ner or as a fraction co ll ector rosorvoir where 
pur i f ie d s amples can bo co l iocted for chom ic al, bioc h em i cal or immuno l og i cal tosts the 
exit outlet passage flows into a container in which the grounding electrode is positioned . 

467. (Currently Amended) The electrophoresis apparatus of claim 430 wherein the 
first and second separation passages have separate output passages, and the analyte 
detector means includes a first analyte detector for the first separation passage and a 
separate second analyte detector for the second separation passage or tho ana l yte 
dotoctor moons i nclud e s a d o toctor wh i ch i s movab le betwe e n tho first and s e cond 
s e paration passag e s . 
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468. (Currently Amended) The electrophoresis apparatus of claim 467 430 wherein 
the first and second separation passages have i nd c pond o nt grounding contain e rs or 
in d e p e nd e nt fr action collector reservo i rs separate output passages and the analvte 
detector means includes a detector which is movable between the first and second 
separation passages . 

469. (Currently Amended) The electrophoresis apparatus of claim 430 whoro i n further 
comprising passage bulging members which retain the at least one first immobilized 
affinity ligand to a support matrix in the first analyte concentrator. 

470. (Previously Presented) The electrophoresis apparatus of claim 430 wherein the 
inner diameter of the transport passage is larger than the inner diameter of the first 
separation passage and than the inner diameter of the second separation passage. 

471. (Currently Amended) The electrophoresis apparatus of claim 430 wherein the 
inner diameter of the transport passage is generally the same size as the inner diameter 
of the first separation passage and the inner diameter of the second separation 
passage. 

472. (Previously Presented) The electrophoresis apparatus of claim 430 wherein the 
transport passage and the first and second separation passages are all capillaries. 

473. (Previously Presented) The electrophoresis apparatus of ciaim 430 wherein the 
transport passage and the first and second separation passages are all channels. 

474. (Previously Presented) The electrophoresis apparatus of claim 430 wherein the 
electrophoresis apparatus is a capillary electrophoresis apparatus . 

475. (Previously Presented) The electrophoresis apparatus of claim 430 wherein the 
electrophoresis apparatus is a microchip electrophoresis apparatus. 

476. (Previously Presented) The electrophoresis apparatus of claim 430 wherein the 
first immobilized affinity ligands are covalently finked to an inner wall of the first 
staggered configuration. 
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477. (Currently Amended) The electrophoresis apparatus of claim 430 wherein the 
valve controlling means includes transport passage valves and separation passage 
valves, and wherein the transport passage valves are adapted to be opened and the 
first separation passage valves are adapted to be closed to allow fluid to pass through 
the first analyte concentrator towards an outlet end of the transport passage. 

478. (Previously Presented) The electrophoresis apparatus of claim 477 wherein the 
fluid is the sample, at least one chromophoric substance, and at least one cleaning 
buffer. 

479. (Currently Amended) The electrophoresis apparatus of claim 430 wherein the 
va lv e controlling means includes transport passage valves and first separation passage 
valves, and wherein the transport passage valves are adapted to be closed and the first 
separation passage valves are adapted to be opened to allow a separation buffer 
solution to pass through the first analyte concentrator and in the first separation 
passage to the analyte detector means. 

480. (Previously Presented) The electrophoresis apparatus of claim 430 wherein one 
of the anode or cathode sides of the electrophoresis apparatus is generally at an inlet 
end of the separation passages and the other is downstream of the analyte 
concentrators. 

481. (Currently Amended) The electrophoresis apparatus of claim 430 wherein an 
inlet end of the first separation passage is alternatively in fluid communication with a 
samp l e su ppl y o r a s e par a tion buff e r-supp l y - or - an -el ut i ng buff e r supp l y or a cleaning 
solution suppl y, or an elutinq buffer supply or a separation buffer supply . 

482. (Previously Presented) The electrophoresis apparatus of claim 430 wherein the 
passages are fused-silica or plastic tubes or glass or plastic channels. 

483. (Currently Amended) The electrophoresis apparatus of claim 430 whoro i n further 
comprising a buffer supply for the first separation passage and which includes a 
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separation buffer and an eluting buffer to release the bound first analyte of interest from 
the at least one first immobilized affinity i i gands liqand . 

484. (Currently Amended) The electrophoresis apparatus of claim 430 wherein the 
valv e controlling means include valves on the transport passage on opposite sides of 
the first analyte concentrator and valves on the first separation passage on opposite 
sides of the first analyte concentrator. 

485. (Previously Presented) The electrophoresis apparatus of claim 430 wherein the 
first separation passage is positioned and capable of separating therein the first analyte 
of interest retained by the first immobilized affinity ligand after the first analyte is 
released from the first immobilized affinity ligand and of separating the released first 
analyte by at least one mode of capillary electrophoresis. 

486. (Previously Presented) The electrophoresis apparatus of claim 430 wherein the 
first immobilized affinity ligand is adapted to bind to a corresponding affinity target for 
concentration. 

487. (Previously Presented) The electrophoresis apparatus of claim 430 wherein the 
first immobilized affinity ligand is adapted to bind to a corresponding affinity target for a 
chemical or biochemical microreaction. 

488. (Currently Amended) The electrophoresis apparatus of claim 430 further 
comprising an analyte concentrator containing at least one immobilized specific or 
non-specific affinity ligand in the transport passage and upstream of the first intersection 
and a valve operativeiy between the analyte concentrator and the first intersection. 

489. (Previously Presented) The electrophoresis apparatus of claim 430 wherein the 
analyte detector means includes one or more first analyte detectors for the first 
separation passage and one or more second analyte detectors for the second 
separation passage. 
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490. (Currently Amended) The electrophoresis apparatus of claim 430 wherein the 
transport passage transports ono or moro chromophor i c or tagg i ng substanc e s i nto the 
first and second analyto concentrators after the ana l yt e s of int e rest are captur e d by th e 
first and s e cond i mmobi li z e d aff i nity li gands, and th e va l v e contro lli ng - m ea ns - a ll ows an 
olution buffer to thon bo i ntroduced i n i n lot onds of the f i rst and s e cond separation 
pa s s ag e s a nd through th e f i rst and - s e cond analyto concontrators at least one of the 
separation passages transports analytes tagged with a chromophoric agent to the 
analvte detector means . 

491. (Currently Amended) The electrophoresis apparatus of claim 430 wherein the 
first elongated concentration area is aligned with the first separation passage and is 
substantially perpendicular to the transport passage. 

492. (Currently Amended) The electrophoresis apparatus of claim 430 wherein the 
first elongated concentration area is aligned with the transport passage and is 
substantially perpendicular to the first separation passage. 

493. (Previously Presented) An electrophoresis apparatus, comprising: 
a transport passage; 

a first analyte concentrator including one or more first immobilized affinity ligands 
which are attracted to a first analyte of interest; 

a first separation passage to convey by electrophoresis migration and/or 
pressure the first analyte of interest from a sample transported in the transport passage 
and concentrated by the first analvte concentrator at a first location of the transport 
passage to a detector system which identifies and characterizes the first analyte of 
interest; 

the transport passage and the first separation passage defining a first staggered 
configuration at the first location and having a first elongated section in which the first 
analyte concentrator is positioned; 

the first separation passage being communicable upstream of the first staggered 
configuration with a buffer supply; 
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a second analyte concentrator including one or more second immobilized affinity 
ligands which are attracted to a second analyte of interest; 

a second separation passage to convey by electrophoresis migration and/or 
pressure the second analyte of interest from the sample transported in the transport 
passage and concentrated by the second analyte concentrator at a second location of 
the transport passage to the detector system which also identifies and characterizes the 
second analyte of interest; 

the transport passage and the second separation passage defining a second 
staggered configuration at the second location and having a second elongated section 
in which the second analyte concentrator is positioned; 

the second separation passage being communicable upstream of the second 
staggered configuration with a buffer supply; and 

a valve system to control fluid flow in the transport passage and the separation 
passages. 

494. (Previously Presented) The electrophoresis apparatus of claim 493 wherein the 
sample is transported by at least one of electrophoretic migration, pressure and vacuum 
in the transport passage. 

495. (Previously Presented) The electrophoresis apparatus of claim 493 wherein the 
first analyte concentrator includes immobilized affinity ligands which are attached 
covalently to the inner wall of the first elongated section for attracting an affinity target. 

496. (Previously Presented) The electrophoresis apparatus of claim 493 wherein the 
first analyte concentrator includes immobilized affinity ligands which are attached 
covalently to polymeric materials or beads located within the first elongated section for 
attracting an affinity target. 

497. (Currently Amended) The electrophoresis apparatus of claim 493 wherein the 
first immobilized affinity ligands bind a complementary affinity target through moro than 
on e ch e mica l bond in a revers i b l e manner . 
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498. (Previously Presented) The electrophoresis apparatus of claim 493 wherein the 
first analyte concentrator includes a matrix assembly having a surface to which the first 
immobilized affinity ligands are bound. 

499. (Previously Presented) The electrophoresis apparatus of claim 498 wherein the 
matrix assembly includes a plurality of microstructures. 

500. (Currently Amended) The electrophoresis apparatus of claim 498 wherein the 
matrix assembly is free-floating and the first analyte concentrator retains the free- 
floating matrix assembly fr ee- f l oat i ng and non int o rconnect e d by pressure-resistant 
porous end walls disposed in the transport passage and the first separation passage. 

501. (Currently Amended) The electrophoresis apparatus of claim 498 wherein the 
matrix assembly includes a fixed architecture defined by beaded microstructures 
interconnected to each other and to an inner wall of the first s e paration - p a ssage 
elongated section . 

502. (Previously Presented) The electrophoresis apparatus of claim 498 wherein the 
matrix assembly includes a fixed architecture fabricated from polymeric microstructures 
interconnected to each other and to the first elongated section. 

503. (Previously Presented) The electrophoresis apparatus of claim 493 further 
comprising an auxiliary passage through which a cleaning buffer and a separation buffer 
can be introduced into the first separation passage downstream of the first analyte 
concentrator. 

504. (Currently Amended) The electrophoresis apparatus of claim 493 wherein the 
auxiliary passage dofinos is an electrolyte-provider and cleaning solution-provider 
passage. 

505. (Previously Presented) The electrophoresis apparatus of claim 493 further 
comprising an auxiliary passage coupled to the second separation passage 
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downstream of the second analyte capillary to provide a fluid to the second separation 
passage away from the second analyte concentrator. 

506. (Currently Amended) The electrophoresis apparatus of claim 505 wherein flow in 
the auxiliary passage is controlled by the valve system. 

507. (Previously Presented) The electrophoresis apparatus of claim 493 further 
comprising an auxiliary analyte concentrator on the first separation passage and 
downstream of the first analyte concentrator, the auxiliary analyte concentrator having 
affinity ligands capable of retaining chromophores to bind the first analyte of interest 
released from the first analyte concentrator to improve the sensitivity and selectivity of 
the first analyte of interest. 

508. (Previously Presented) The electrophoresis apparatus of claim 493 wherein the 
first separation passage is filled with an electrically conductive fluid. 

509. (Previously Presented) The electrophoresis apparatus of claim 493 wherein the 
first separation passage is filled with a gel matrix and an electrically conductive fluid. 

510. (Currently Amended) The electrophoresis apparatus of claim 493 wherein the 

add i tiv e s to improve r e so l ution and sensit i vity and to s ep ar at e elu t e d an al y tos sample 
has a plurality of proteins with different isoelectric point levels, which are further 
separated through the separation passage by at least one mode of capillary 
electrophoresis after being subjected to isoelectric focusing in the transport passage . 

51 1. (Previously Presented) The electrophoresis apparatus of claim 493 wherein the 
first and/or second immobilized affinity ligands are capable of performing at least one 
chemical or biochemical reaction. 

512. (Currently Amended) The electrophoresis apparatus of claim 511 wherein the 
reaction includes peptide synthesis , nucleic acid synthesis or an enzymatic reaction. 
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513. (Previously Presented) The electrophoresis apparatus of claim 493 wherein at 
least one of the analyte concentrators has an encapsulated cellular or subcellular 
structure adapted for drug metabolism studies. 

514. (Currently Amended) The electrophoresis apparatus of claim 493 wherein at 
least one of the analyte concentrators has an oxtorna l acoustic micromixing system. 

515. (Currently Amended) The electrophoresis apparatus of claim 493 wherein at 
least one of the analyte concentrators has an oxtorna l a microwave puise system. 

516. (Previously Presented) The eiectrophoresis apparatus of claim 493 wherein the 
first immobilized affinity ligands are covalently bound to a matrix assembly of the first 
analyte concentrator. 

517. (Currently Amended) The electrophoresis apparatus of claim 493 further 
comprising separation buffer fluid means for providing a separation buffer fluid to the 
first separation passage and downstream of the first analyte concentrator and to the 
second separation passage and downstream of the second analyte concentrator. 

518. (Currently Amended) The electrophoresis apparatus of claim 517 wherein the 
valve system controls the operation of the separation buffer fluid means. 

519. (Currently Amended) The electrophoresis apparatus of claim 517 wherein the 
separation buffer fluid includes an organic solvent, or a mixture of organic solvents [[or]] 
and additives. 

520. (Previously Presented) The electrophoresis apparatus of claim 517 wherein the 
separation buffer fluid contains at least one salt. 

521. (Previously Presented) The electrophoresis apparatus of claim 493 further 
comprising a first electrolyte-provider passage in fluid communication with the first 
separation passage and downstream of the first analyte concentrator and a second 
electrolyte-provider passage in fluid communication with the second separation passage 
and downstream of the second analyte concentrator. 
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522. (Previously Presented) The electrophoresis apparatus of claim 493 wherein the 
detector system is an ultraviolet detector system. 

523. (Previously Presented) The electrophoresis apparatus of claim 493 wherein the 
detector system is a fluorescence or laser-induced fluorescence detector system. 

524. (Previously Presented) The electrophoresis apparatus of claim 493 wherein the 
detector system is a conductivity, electrochemical, radioactive, mass spectrometer, 
circular diochroism or nuclear magnetic resonance detector system or a combination of 
several detectors used simultaneously. 

525. (Currently Amended) The electrophoresis apparatus of claim 493 wherein the 
first and second separation passages merge into a single exit output outlet passage. 

526. (Currently Amended) The electrophoresis apparatus of claim 525 wherein the 
valve system controls, at the merging of the first and second separation passages, 
[[the]] sequential fluid flow from the first and second separation passages to the exit 
output outlet passage. 

527. (Currently Amended) The electrophoresis apparatus of claim 525 wh e m i n-th e 
ex i t out l et passag e f l ows into a contain e r having - an ele ctro l yte solution and further 
comprising a grounding electrode at an outlet end of the exit outlet passage . 

528. (Currently Amended) The electrophoresis apparatus of claim 527 wherein the 
conta i ner funct i ons as a wast e conta iner- or as a fra ctio n co l lector rosorvo i r wher e 
pur i f ie d samp le s ean b e co lle cted for chom i ca l , b i ochom i cal or i mmunological t e sts exit 
outlet passage flows into a container in which the grounding electrode is positioned . 

529. (Previously Presented) The electrophoresis apparatus of claim 493 further 
comprising an exit outlet passage into which the first and second separation passages 
flow and at a detection zone of the detector system. 
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530. (Previously Presented) The electrophoresis apparatus of claim 529 wherein the 
valve system controls sequential fluid flow of the first and second separation passages 
to the exit output passage and the detection zone. 

531. (Currently Amended) The electrophoresis apparatus of claim 493 further 
comprising whoroin passage bulging members which retain the first immobilized affinity 
ligands in the first analyte concentrator. 

532. (Previously Presented) The electrophoresis apparatus of claim 493 wherein the 
inner diameter of the transport passage is larger than the inner diameter of the first 
separation passage and than the inner diameter of the second separation passage. 

533. (Currently Amended) The electrophoresis apparatus of claim 493 wherein the 
inner diameter of the transport passage is generally the same size as the inner diameter 
of the first separation passage and the inner diameter of the second separation 
passage. 

534. (Previously Presented) The electrophoresis apparatus of claim 493 wherein the 
transport passage and the first and second separation passages are all capillaries. 

535. (Previously Presented) The electrophoresis apparatus of claim 493 wherein the 
transport passage and the first and second separation passages are all channels. 

536. (Previously Presented) The electrophoresis apparatus of claim 493 wherein the 
electrophoresis apparatus is a capillary electrophoresis apparatus. 

537. (Previously Presented) The electrophoresis apparatus of claim 493 wherein the 
electrophoresis apparatus is a microchip electrophoresis apparatus. 

538. (Previously Presented) The electrophoresis apparatus of claim 493 wherein the 
first immobilized affinity ligands are covalently linked to an inner wall of the first 
elongated section. 
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539. (Previously Presented) The electrophoresis apparatus of claim 493 wherein the 
valve system includes transport passage valves and separation passage valves, and 
wherein the transport passage valves are adapted to be opened and the first separation 
passage valves are adapted to be closed to allow fluid to pass through the first analyte 
concentrator towards an outlet end of the transport passage. 

540. (Previously Presented) The electrophoresis apparatus of claim 539 wherein the 
fluid is the sample, at least one chromophoric substance, and at least one cleaning 
buffer. 

541. (Previously Presented) The electrophoresis apparatus of claim 493 wherein the 
valve system includes transport passage valves and first separation passage valves, 
and wherein the transport passage valves are adapted to be closed and the first 
separation passage valves are adapted to be opened to allow a separation buffer 
solution to pass through the first analyte concentrator and in the first separation 
passage to the detector system. 

542. (Currently Amended) The electrophoresis apparatus of claim 493 wherein one of 
the anode or cathode sides of the electrophoresis apparatus is at the buffer supply and 
the other of the sides is downstream of the analyte concentrators. 

543. (Currently Amended) The electrophoresis apparatus of claim 493 wherein an 
inlet end of the separation passage is alternatively in fluid communication with the 
samp l e supp l y or a separation buffer supp l y or an e lut i ng buff e r supp l y or a cleaning 
solution supply or an eluting buffer supply or a separation buffer supply . 

544. (Previously Presented) The electrophoresis apparatus of claim 493 wherein the 
passages are fused-silica or plastic tubes or channels. 

545. (Previously Presented) The electrophoresis apparatus of claim 493 wherein the 
buffer supply of the first separation passage includes a separation buffer and an eluting 
buffer to release the bound first analyte of interest from the first immobilized affinity 
ligands. 
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546. (Previously Presented) The electrophoresis apparatus of claim 493 wherein the 
valve system include valves on the transport passage on opposite sides of the first 
analyte concentrator and valves on the separation passage on opposite sides of the first 
analyte concentrator. 

547. (Previously Presented) The electrophoresis apparatus of claim 493 wherein the 
first separation passage is positioned and capable of separating therein the first analyte 
of interest retained by the first immobilized affinity ligands after the first analyte is 
released from the first immobilized affinity ligands and of separating the released first 
analyte by at least one mode of capillary electrophoresis. 

548. (Currently Amended) The electrophoresis apparatus of claim 493 further 
comprising an analyte concentrator containing at least one specific or non-specific 
analyte positioned upstream of the first intersection. 

549. (Currently Amended) The electrophoresis apparatus of claim 493 wherein the at 
least one first immobilized affinity ligands [[are]] is oriented i n a d i r e ction to facilitate 
opt i mizat i on of r o v o rsi blo binding between the first immobilized affinity ligands and an 
affinity target. 

550. (Currently Amended) The electrophoresis apparatus of claim 493 wherein the 
first immobilized affinity ligands are oriented in a direction to faci li tate max i mizat i on of 
increase surface area to increase capacity to capture a l arg o amount of an affinity 
target. 

551. (Previously Presented) An electrophoresis apparatus, comprising: 
a transport passage; 

a first analyte concentrator which is a first analyte concentrator-microreactor 
adapted to concentrate a first analyte of interest; 

a first separation passage to convey by electrophoresis migration and/or 
pressure the first analyte of interest from a sample transported in the transport passage 
and concentrated by one or more first immobilized affinity ligands in the first analyte 
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concentrator-microreactor at a first location of the transport passage to a detector 
system which identifies and characterizes the first analyte of interest; 

the first separation passage being positionable in fluid communication at an inlet 
end thereof with a buffer supply; 

the transport passage and the first separation passage defining a first staggered 
configuration at the first location and having a first elongated portion in which the first 
analyte concentrator-microreactor is positioned; 

a second analyte concentrator which is a second analyte concentrator- 
microreactor adapted to concentrate a second analyte of interest; 

a second separation passage to convey by electrophoresis migration and/or 
pressure the second analyte of interest from the sample and concentrated by one or 
more second immobilized affinity ligands in the second analyte concentrator- 
microreactor at a second location of the transport passage to the detector system which 
also identifies and characterizes the second analyte of interest; 

the second separation passage being positionable in fluid communication at an 
inlet end thereof with a buffer supply; 

the transport passage and the second separation passage defining a second 
staggered configuration at the second location and having a second elongated portion 
in which the second analyte concentrator-microreactor is positioned; and 

a valve system to control fluid flow in the passages, the valve system including 
valves on the first separation passage and the transport passage and operatively 
around the first staggered configuration and valves on the second separation passage 
and the transport passage and operatively around the second staggered configuration. 

552. (Previously Presented) The electrophoresis apparatus of claim 551 wherein the 
sample is transported by electrophoretic migration, pressure and/or vacuum into the 
transport passage. 

553. (Previously Presented) The electrophoresis apparatus of claim 551 wherein the 
first anaiyte concentrator-microreactor comprises a site for chemical synthesis. 
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554. (Currently Amended) The electrophoresis apparatus of claim 553 wherein the 
chemical synthesis is peptide synthesis or nucleic acid synthesis. 

555. (Previously Presented) The electrophoresis apparatus of claim 551 wherein the 
first concentrator-microreactor includes a matrix assembly having a surface to which the 
first immobilized affinity ligands are bound. 

556. (Previously Presented) The electrophoresis apparatus of claim 555 wherein the 
matrix assembly includes a plurality of microstructures. 

557. (Currently Amended) The electrophoresis apparatus of claim 555 wherein the 
matrix assembly is free-floating and the first concentrator-microreactor retains the free- 
floating matrix assembly fr e e - f l oat i ng and no n-i nt e rconn e cte d by pressure-resistant 
porous end walls or frits disposed in the transport passage and the first separation 
passage. 

558. (Previously Presented) The electrophoresis apparatus of claim 555 wherein the 
matrix assembly includes a fixed architecture defined by beaded microstructures 
interconnected to each other and to an inner wall of the first separation passage. 

559. (Previously Presented) The electrophoresis apparatus of claim 555 wherein the 
matrix assembly includes a fixed architecture fabricated from polymeric microstructures 
interconnected to each other and to an inner wall of the first elongated portion. 

560. (Previously Presented) The electrophoresis apparatus of claim 551 further 
comprising an auxiliary passage through which a cleaning buffer and a separation buffer 
can be introduced into the first separation passage and downstream of the first analyte 
concentrator-microreactor. 

561. (Currently Amended) The electrophoresis apparatus of claim 560 wherein the 
auxiliary passage d e f i n e s is an electrolyte-provider and a cleaning solution-provider 
passage. 
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562. (Previously Presented) The electrophoresis apparatus of claim 551 further 
comprising an auxiliary passage coupled to the first separation passage downstream of 
the first analyte concentrator-microreactor to provide a fluid to the first separation 
passage away from the first anaiyte concentrator-microreactor. 

563. (Previously Presented) The electrophoresis apparatus of claim 562 wherein the 
auxiliary passage is controlled by the valve system. 

564. (Previously Presented) The electrophoresis apparatus of claim 551 further 
comprising an auxiliary analyte concentrator on the first separation passage and 
downstream of the first analyte concentrator-microreactor, the auxiliary analyte 
concentrator having affinity ligands capable of retaining chromophores to bind the first 
analyte of interest released from the first analyte concentrator-microreactor to improve 
the sensitivity and selectivity of the first analyte of interest. 

565. (Previously Presented) The electrophoresis apparatus of claim 551 wherein the 
first separation passage is filled with an electrically conductive fluid. 

566. (Previously Presented) The electrophoresis apparatus of claim 551 wherein the 
first separation passage is filled with a gel matrix and an electrically conductive fluid. 

567. (Currently Amended) The electrophoresis apparatus of claim 551 wherein the 
f i rst s e parat i on passage is f il led with carrier amp hol yt e s and othor chem i ca l s or 
addit i ves to improve reso l ut i on and sensit i vity and to soparato oiutod ana l yt e s sample 
has a plurality of proteins with different isoelectric point levels, which are further 
separated through the separation passages by at least one mode of capillary 
electrophoresis after being subjected to isoelectric focusing in the transport passage . 

568. (Previously Presented) The electrophoresis apparatus of claim 551 wherein the 
first and/or second immobilized affinity ligands are capable of performing at least one 
chemical or biochemical reaction. 
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569. (Currently Amended) The electrophoresis apparatus of claim 568 wherein the 
reaction is peptide synthesis , nucleic acid synthesis, or an enzymatic reaction 

570. (Previously Presented) The electrophoresis apparatus of claim 551 wherein the 
first and/or second analyte concentrator-microreactors have an encapsulated cellular or 
subcellular structure. 

571 . (Currently Amended) The electrophoresis apparatus of claim 570 wherein the 
encapsulated cellular or subcellular structure is adapted for drug metabolism studies 
and/or for e nt i ty i d e ntif i cat i on purposes i dent i fy i ng un i qu e ch e m i ca l s secreted or formed 
by tho oncapsulatod ce l lular or subc e l l u l ar structure metabolic pathway studies . 

572. (Currently Amended) The electrophoresis apparatus of claim 551 wherein the 
first and/or second analyte concentrator-microreactors have an acoustic micromixing 
system pos i tion e d ext e rnal l y . 

573. (Currently Amended) The electrophoresis apparatus of claim 551 wherein the 
first and/or second analyte concentrator-microreactors have a microwave pulse system 
pos i t i on e d externa ll y . 

574. (Previously Presented) The electrophoresis apparatus of claim 551 wherein first 
immobilized affinity iigands are covalently bound to a matrix assembly of the first 
concentrator-microreactor. 

575. (Currently Amended) The electrophoresis apparatus of claim 551 further 
comprising separation buffer fluid means for providing a separation buffer fluid to the 
first separation passage and downstream of the first analyte concentrator-microreactor 
and to the second separation passage and downstream of the second analyte 
concentrator-microreactor. 

576. (Currently Amended) The electrophoresis apparatus of claim 575 wherein the 
valve system controls the operation of the separation buffer fluid means. 
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577. (Previously Presented) The electrophoresis apparatus of claim 575 wherein the 
separation buffer fluid includes an organic solvent, or a mixture of organic solvents or 
additives. 

578. (Previously Presented) The electrophoresis apparatus of claim 575 wherein the 
separation buffer fluid contains at least one salt. 

579. (Previously Presented) The electrophoresis apparatus of claim 551 further 
comprising a first electrolyte-provider passage in fluid communication with the first 
separation passage and downstream of the first anaiyte concentrator-microreactor and 
a second electrolyte-provider passage in fluid communication with the second 
separation passage and downstream of the second anaiyte concentrator-microreactor. 

580. (Previously Presented) The electrophoresis apparatus of claim 551 wherein the 
detector system is an ultraviolet detector system. 

581. (Previously Presented) The electrophoresis apparatus of claim 551 wherein the 
detector system is a fluorescence or laser-induced fluorescence detector system. 

582. (Previously Presented) The electrophoresis apparatus of claim 551 wherein the 
detector system is a conductivity, electrochemical, radioactive, mass spectrometer, 
circular diochroism or nuclear magnetic resonance detector system. 

583. (Previously Presented) The electrophoresis apparatus of claim 551 wherein the 
first and second separation passages merge into a single exit output passage. 

584. (Previously Presented) The electrophoresis apparatus of claim 583 wherein the 
valve system controls, at the merging of the first and second separation passages, 
sequential fluid flow from the first and second separation passages to the exit output 
passage. 

585. (Previously Presented) The electrophoresis apparatus of claim 551 further 
comprising an exit outlet passage into which the first and second separation passages 
flow and at a detection zone of the detector system. 
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586. (Previously Presented) The electrophoresis apparatus of claim 585 wherein the 
valve system controls sequential fluid flow of the first and second separation passages 
to the detection zone. 

587. (Currently Amended) The electrophoresis apparatus of claim 585 whoro i n tho 
ox i t out l et passage f l ows into a conta i ner hav i ng an e l ectro l yte so l ut i on and further 
comprising a grounding electrode at an outlet end of the exit outlet passage . 

588. (Currently Amended) The electrophoresis apparatus of claim 587 wherein the 
contain e r functions as a wast e conta i ner or as a fract i on co l lector r e s e rvo i r wh o r e 
pur i fied samp le s can b o col l ect e d for chem i ca l , bioch e mical or immunologica l tests exit 
outlet passage flows into a container in which the grounding electrode is positioned . 

589. (Currently Amended) The electrophoresis apparatus of claim 551 whoroin further 
comprising passage bulging members which retain the first immobilized affinity ligands 
in the first analyte concentrator-microreactor. 

590. (Previously Presented) The electrophoresis apparatus of claim 551 wherein the 
inner diameter of the transport passage is larger than the inner diameter of the first 
separation passage and than the inner diameter of the second separation passage. 

591 . (Previously Presented) The electrophoresis apparatus of claim 551 wherein the 
transport passage and the first and second separation passages are all capillaries. 

592. (Previously Presented) The electrophoresis apparatus of claim 551 wherein the 
transport passage and the first and second separation passages are all channels. 

593. (Previously Presented) The electrophoresis apparatus of claim 551 wherein the 
electrophoresis apparatus is a capillary electrophoresis apparatus. 

594. (Previously Presented) The electrophoresis apparatus of claim 551 wherein the 
electrophoresis apparatus is a microchip electrophoresis apparatus. 
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595. (Previously Presented) The electrophoresis apparatus of claim 551 wherein first 
immobilized affinity iigands of the first analyte concentrator-microreactor are covalently 
linked to an inner wall of the first elongated portion. 

596. (Previously Presented) The electrophoresis apparatus of claim 551 wherein the 
valve system includes transport passage valves and separation passage valves, and 
wherein the transport passage valves are adapted to be opened and the first separation 
passage valves are adapted to be closed to allow fluid to pass through the first 
concentrator-microreactor towards an outlet end of the transport passage. 

597. (Previously Presented) The electrophoresis apparatus of claim 596 wherein the 
fluid is the sample, at least one chromophoric substance, and at least one cleaning 
buffer. 

598. (Previously Presented) The electrophoresis apparatus of claim 551 wherein the 
valve system includes transport passage valves and first separation passage valves, 
and wherein the transport passage valves are adapted to be closed and the first 
separation passage valves are adapted to be opened to allow a separation buffer 
solution to pass through the first analyte concentrator-microreactor and in the first 
separation passage to the detector system. 

599. (Currently Amended) The electrophoresis apparatus of claim 551 wherein one of 
the anode or cathode sides of the electrophoresis apparatus is generally at the buffer 
supply and the other si4e of the sides is downstream of the analyte concentrator- 
microreactors. 

600. (Currently Amended) The electrophoresis apparatus of claim 551 wherein an 
inlet end of the separation passage is alternatively in fluid communication with a sample 
sup ply o r a s e par at i on buffer supp l y or an eluting buffer supp l y or a cleaning solution 
supply or an eluting buffer supply or a separation buffer supply . 

601. (Previously Presented) The electrophoresis apparatus of claim 551 wherein the 
passages are fused-silica or plastic tubes or channels. 
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602. (Previously Presented) The electrophoresis apparatus of claim 551 wherein the 
buffer supply of the first separation passage includes a separation buffer and an eluting 
buffer to release the bound first analyte of interest from first immobilized affinity ligands 
of the first analyte concentrator-microreactor. 

603. (Previously Presented) The electrophoresis apparatus of claim 551 wherein the 
first separation passage is positioned and capable of separating therein the first analyte 
of interest retained by the first immobilized affinity ligands after the first analyte of 
interest is released from the first immobilized affinity ligands and of separating the 
released analyte by at least one mode of capillary electrophoresis. 

604. (Currently Amended) The electrophoresis apparatus of claim 551 further 
comprising a buffer supply positioned upstream of the first intersection and an analyte 
concentrator containing non-specific affinity ligands and positioned upstream of the first 
i nt e rs e e ti e n location . 

605. (Currently Amended) The electrophoresis apparatus of claim 551 further 
comprising a buffer supply positioned upstream of the first intersection and an analyte 
concentrator containing highly-specific affinity ligands and positioned upstream of the 
first i nt e rsect i on location . 

606. (Currently Amended) The electrophoresis apparatus of claim 551 wherein the 
transport p assag e transports - ono or moro chromophoric or tagging substanc e s i nto th e 
first and second ana l yto concontrator - m i croreactors after th e ana l y t os of i ntorost aro 
captured by tho f i rst and s e cond i mmob il iz e d aff i n i ty li gands, a nd tho valvo controll i ng 
moans a ll ows an o l ut i on buffer to th e n b e introduced i n i n l et onds of th o f i rst and socond 
separat i on pass a ges a nd through th o f i rst and second ana l yto conc o ntrator - 
micror eae to f s at least one of the separation passages transports analyles lagged with a 
chromophoric agent to the detector system . 

607. (Previously Presented) The electrophoresis apparatus of claim 430 further 
comprising a buffer supply positioned upstream of the first intersection and an analyte 
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concentrator containing highly-specific affinity ligands and positioned upstream of the 
first intersection. 

608. (Previously Presented) The electrophoresis apparatus of claim 493 further 
comprising a buffer supply positioned upstream of the first intersection and an analyte 
concentrator containing highly-specific affinity ligands and positioned upstream of the 
first intersection. 

609. (New) An electrophoresis apparatus, comprising: 
a transport passage; 

a first separation passage overlapping and intersecting the transport passage at 
a first intersection; 

the first intersection having a first staggered configuration which includes a first 
elongated concentration area; 

a first analyte concentrator containing at least one first immobilized affinity iigand 
in the first elongated concentration area to concentrate a first analyte of interest from a 
sample introduced into the transport passage; 

a second separation passage overlapping and intersecting the transport passage 
at a second intersection spaced downstream from the first intersection; 

the second intersection having a second staggered configuration which includes 
a second elongated concentration area; 

a second analyte concentrator containing at least one second immobilized affinity 
Iigand in the second elongated concentration area to concentrate a second analyte of 
interest from the sample introduced into the transport passage; 

analyte detector means for identifying and characterizing the first and second 
analytes of interest conveyed thereto from the first and second analyte concentrators, 
respectively; and 

a valve system which controls flow of the sample in the transport passage and 
past the first and second intersections and which controls flow of buffer fluid through the 
first and second separation passages and conveyed by electrophoresis migration, 
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pressure or a combination of electrophoresis migration and pressure to the analyte 
detector means. 
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